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NF5 RUPORT %G, 1136
Tolt of ik 77 Lod ¢ Bomb (Pire-750 its.) -1:n Canted Flas

l. This 1s the final report on tests nerformed on the Lk 77 Kod C
Somd (Pire-750 1bs.) equipped with canted Zins,

2. Tests vere contucte? on the boxb to determines

as Pit on al} anoliceble stantions of aveilable service tyve
aircreft.

b, PFlight characteristics of dom: and »nlene comdinastion.

¢. Sepuration cnaersctoris=tiz:c in Grops.

4. Pree flight stadility,

e. Tine of fall.

- f. 8pinnirg rate.

€. Cratering characteristics,

he Punctioning chiracteristics of fures,

i. Apnroximate spread of bomdb contents,
Jo it vas determined that:

a8 The Domd fits satisfactorily on ving and center ststions of
the P7F-3, the ving racks of the aD-2, ani the oort and stardboard
pylons of the Fal-%5 provided that no more than 20 derracs of flaps
sre used,

b. There is aprarently nc vibration ia flicht, and thare 1s no
appreciadble deformation of the bdbomd cther thin a siig\t twisting
between the secticns ut speecs u-n to 300 knots,

c. Tie bDomb seriretes cleosnly -2en 1ro-ne4 (rom the F4l-5 and
aD-2 aircrafe,

d. Plieh? stadility 1s eycellent,
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Tast of Kk 77 Xod O Boamd (Pire-750 1bs.) with Canted Pins

0. Time of fall from 3500 feot and 250 knots indicetcd airspeed
in horizontal flight is aporoximatoly 13.5 secconds, Timo of fall
froma 3500 foot sand 250 knots &irspced in a dive of approximatoly
60 degrecs 18 nine (9) seconds.

f. 7The spin reached a maximum of 923 r.p.m. just prior to
ispact for the horizontal drcps, and +as approximately 600 r.p.=.
for the Aiving d4drop just prior zo impact.

g. The average dimensions of thec craters vwere approximatoly
five (%) feot deop by eight (8) fcet in dismetor.

he One (1) of the two (2) fuzos recovered (teil fuze on drop
mmbdor 3) did not arm although the arming wire hsd pulled frce. The
::2:: fuze (nosc fuze on thc diving Arop) had armcd and would have

1. Spread variocd from 20 to 60 fect forward of tho crater and
was 10 to 20 foot wide respoctivoly for the horizontsl drops. The
dive drop had & spread 60 fout long. 4t 30 frut ahocad of the crater,
tho sproad was 40 footl across. Tho shapc of thc spreed rosombled a
diamond, with the rharp point at the crater,

4, Conclusionss

a. Tho dbamt a+uipped vith cantod fins has & high rato of s»in
and cxcollont flight stability,

b Tho tail fuze rocovorcd 414 not ars either dbocausz of dbamd
spin or lack of air flow past the arming vanes in tho reccssod woll,

5. Roccmmeondationss

It is rocommondod that the offcct of domd spin on arming vancs
of fuzcs loc:tod along *ho conterline of the b be investigatcd.
This spin acting in the samo 4iroction of rotation of thio arming
vanus' action in erain; the fiaze =ay prev-ont srming from teking place.
It is further rocormc-4ed4 that livo drops dc 2ede to provide =ore
definito inforsation ¢3 to sorosd of the napslm gel sincc the incert
pixturc uscd is Sifficul’. to sco and mcasurc against carth.
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Tcst of ¥k 77 Mod 0 Bemd (Fir-=750 1de,) +i*t. Urnt-4 Pins

1, &UTHOR1TYs

Thuso tasts wore euthorized dy refercnce (a) and conduct.d unicr
Tesk Assigmmcnt NPG-Rc3c=-321-1-53 ostablishcd by rcferrnce (bd).

2e REPLIEVCELS

ue BLC..D Rost ltr Relc-R3Nsgg P41-6 of 74 kcr 1953
b, BUOLD Conf 1ltr PSS Re3jc-3EKsmp S-r 42777 of 29 Jul 1952
c. HaVPROY 1t» OVAsiZiKs<sc Al1/20321-1 S»r 309596 of
25 Faed 1953 to DUORD
d. PON3COXN dotweon LT E. 3. liouton, IPG, end
Mr, R, E, Niz4crstrasacr, PLCD, on { spr 1793
c. NPG Ronort Mo. 838 of 28 .ap 19%1

3. DACKGROUNDs

In ordor to improve thc sprced of 2cl on medium altitude rcloasus,
attemrts have hcon medo to spin tha fire boek, Brretic rosults wore
odbtaincd from attompting to spin th: boeb by attaeching tebs to the
fins, These tosts wore reported in refrrence (¢), The canted fins
woro dcvolopod in an cffort to odtein more rolictle spin and to
improve the stedility of thc spinning tombd.

4, OBJECT CZ TESTs

The objues of the tost ¢s to dotcraine the feasibiliity of
spinning ¢ fire bomd by mccns of egntd fins to imorovc its overell
cffoctivonuss whan droppod from 3500 foct in “orizontcl wnd dive
altitudes,

5. PER1OD OF TESTs

a. Dite Projnct Lottcr 24 Lerch 1953

b, Datc kcterial Rcecived 74 karch 1952

c. Datoc Commonced Kcdifying Fins 1 anril 1793

d. Datc Commoarccd Tosts 16 arril 1753

c. Detc Complctcd Tasts 24 April 1992
6., REPRESENTATIVE PHBSENTs

Ae Be Hicvderstrass.T ‘Burceu of Ordn:nce
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R A TN A Yy = VS P

o ik v b

a1 Sl



RESTRICTED PG REPORT KO. 1136
Test of ¥k 77 Kod © Bosb (Ffire-7%0 1lbs,) wi<h Cantcd Pins

T i
DET31IS OF TSt

7. DBSCRIPTICXN OF ITZX UNDER TESTs

The bomh tosted was & standard ¥k 77 dod O Bomb (Piro-750 1bs.)
incrt loadcd end cruipped with incrt K23 Igniters and inert L173
Fuzes and further cruipred vith modified cantcd fins instoad of the
stendard fias or fins end shrouds. Thc nosc and tail concs rere not
installed, The fins &rc menufectured of ST slumimnum, 3/16 inch in
thickness cnd 18 inches in longth along the root chord, Tho fins
~apre velded a2t an aacle to an cdepter vhich bolted to tha dbomdb, The
anglo of firn to tha fore and eft canterline of the bomb, end to the
adeptir, 1s about 10 degrecs. actual mcesuremcnts are given in
Teblo I. HRcferonce {¢) suthorizcd the modification of the fins as
follows: The fins wore strengthcned by bolting £ 3/8 inch atocl rod
1-1/2 inchcs dovn and in from thc outbosrd after corner of two (2)
adjacont fins, tnd bolting rods batwoon the next two (2) fins cs
ciosc asz practicel to the bolts usod in the first two (2) fins.
Figuros 1 through 4 ghov tho bomd before and after modificetion.

8. DESCRIPTION OF TEST BrUIPUENT3
7;;7,rho folioviug eircreft wor~ usods F7F-3, AD-2, and P4U-5,
bo & Litchcll chronogruph cemcre cquinned with o« 40 inch loens.
9 PROCIIURES
u. Assembling

;A

The DGEUS voTe assomblcd withoutl nosu or tell cones, enl tho
cinted {ins voro modificd, lnort 123 Irnitcrs rnd inert & 43 Puzoes

rore lnstellcd,
bc Fit TQS%’

The followiny szircreft were ussd for thesa testss FP7F-3,
aD-2, and #4U-5, Cn the F7F-3 and aD-2 aircraft, the bomb was hune
er the center rack and one (1) wing rack. (The center rack of the
P7¥-3 has been chanred at thi: sctivity to & ik 51 ¥sd 11 Rack. This
is not standard equipment.} On the Pal-5, the Somd wes hung on
one {1) pylon rack. The landine flaps were actuated on &ll sirersft,

AESTHICTED
SECURITY 1N CRUATION
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RESTRICTED NPL 2RBPORT NHO. 1136
Test of Lk 77 ¥od O Bomd (Pire-750 1lb=,) wi:y Canted Fins
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One (1) bomdb was loazded with water containing & small amournt
of fluorescent dye. The purpose of the dye was %0 give visual nroof
of any tandency of the bomb szsctions to sepsrate or werp. This

separcsticn or warp might be cesused by the canted fins tsistin@ ‘he
after section of the domb while the middle section wes haeld rigid b
the bomb rick and svay draces,

4. Aircraft Drop Tests

Four (4) bombs vere¢ inert loaded to weight with a dry mixture
of gramulgted cork and Portland cement., Inert K23 Igniters and K173
Puzas were installed. Three (3) bombds vere drcnped from the Fall-§
aireraft in horizoat;; flight st an altitude of gbout 3I50C feet and
290 knots indicated e‘rspeea. Tng fourth bomd was dronped from an
AD=2 alrcraft in a dive of 20° from 3500 feet and 250 knots indicated
uirspeed, Motion picturs coverage of release, flight, and impact
dsta was mede with a Hitchsil chronofraph camera equiuved vith a
40 inch lens.

10. RBSULTS AND DISCUSSIONs

The modification of the Mk 77 Mod C Firc Bomb to take canted
fins does not Siffer materially in fit or flight tests from the
standard Kk 77 Yod C Pire Bowmb as reported in reference {(e), The
cantad fins and astrengthening thareto do not ceuse additional
interfersgnce cn the aircraft on whnich fit tosts vere conducted, The
F L1 cannct carry the bomb whan more than 20 degrees of flaps are
used. 7Tha bomd interfores with oll cooler 4cor operation ¢n the AD
aircreft, and therofore cannst be cerried operstionally on the bosb
e jector 'ahk. Behavior of the modificd boxd in flight taszta vas the
gsame 58 that of the unrodificd bomd. Rosults of fit and Flight Jdeta
sre present«d in Teblo 11 end Teble III, raspectively, Tha cented
fins provide the Ak 77 Mod U Soab with & wvory sievic and smooih
flight, The canted fins climinate the corratic spin and instability
herotofore cncountorcd in sttompting to make the fire bomdb spin, but
the rosults of this teats are inconclusive as to the c¢ffectivencss
of increcasing napalm epreacd, Drop 4sta is given in Tedblo IV, The
tail fuzc recovercd from bomd nuember 3 vas disccsembloed cnd shoved
that although the sirming rirc had pulled free, the fuze had fanilod
to are., A “osstbiistj cxists that the fuze ves not pro~grmed by
rotetion of tho sarming vanz ons (1) full turn, impact forccs *orc
iWgh cnough 5 Jem the firing pin «l-cve pest the safc position cnd
into s 3/4 fircd position, Pigurcs 7 througn 11 show the fuzc and
rolstivo positions of thc firing sin end sicovs in thu full safe
ﬁcﬁi’s;v" ‘M bﬁ fﬁumg %
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RESTRICIED NPG RIPOIT NO. 1136
Tcst of 3k 77 Mod O Bomd (Pire-750 1bs,) vith Cented Fins

11, Boeeusc of fit prodblems, tho ¥k 77 Med O Firc Bomb with cented
fins cennot bdc uscd by F4U squedrons oncrating at sca. The yev and
pitch of the bom> cncountored in the drop mado in the 60 degrec dive
and reforrcd to in Tablc 1V could heve been causcd by the eaircraft
being in e skid upon release of the bomb. Position of the cemeras
was such that the condition could neither be proved nor disprcved by
fil= assessment, Fuze arming action in the tail of the Kk 77 Kod O
Fire Somb 1s not positive. alr flow over the teil cone may bte
turbulent and of insufficient emount to cause the arming vane to
rotate to the completely armed nosition, The effect of bomd spin on
vane action mgy be such as to nrevent arming. There Goesz not apgear
to b any difference in the size of the crater made in horironta
drons from that made in s high anrle release from the same eltitule
and airspesd, 1t was noted that most of the bomb and the nose fuze
bounced out of the crater and landed apnroximately 20 feet ahead of
the cruter in the ¢ive bomting drop. This effect might have bheen
csused by soongy *erth., The esrth was soft snd wet near the surface

S2COMMENDATI Cilo

12, It is recommonded that live dro-s be aade to obtain accurste
snreed meczsurements in toth horizontal :nd diving releases. It is
furthoer recommenied tnat bomd spin eifect on centerline aountsd
fuzes Ye investigoted.
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The tests upon which this raenort is based vwere conducted bdby:
B. B. X CF, Lieutﬁn&nt’ USN
Assistent Alrcraft Ordnance Stores Officer
hvistion Csdnance Department

This roport was prcrared bys
5. B. ¥CUTON, Licutenant, USN
Assistant aircraft Crdnance Stores Officer
Aviation Ordr.ance Department

This roport was reviowed by:

Je« e PBITERS, llcad Bngineccr
Alrcraft Crdnancc Storos Division
Aviation Ordnancc Department

Re T. LYNM, Licutenant Commendcr, USH
Aircraft Ordnanc: Storcs Officer
Aviction Ordncnc~ Denartzont

Jo Co TALLEY, Dircetor of Ros~arch
Avigtion Ordnance Department

Je D. WaTSCHN, Lieutcnent Commandcr, USN
Assistant Aviation Ordnance Officor
hvistion Ordnenco Dupartm-nt

P. A, WOSQU, Ceptein, UL
Aviation Ordagnco Officer
aAviction Ordioince Jcpartecont

C. C. BRAT1LE, Directer of Rescorch
Urdnenco Groun

APPROVEDS J. 7. tYING
Cuptiin, USI
Commzarder, Nevel Proving Ground
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Captctin, USH
Ordnanco Officcr
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RBSTRICTED XPC RIPORT WO, 1136
Test of Mk 77 MYod C Rosd (Pire-75 1lbs.) w’'th Canted Fins
ZARIE 11
Type Station and
Alroraft  __dack it Begarks
AD-3 Starboard Wing 4-1/2 inches clearance Clearance
¥ 51-11 froa rod te flap. No Satisfactory
interference bstwsen
flap and fins,
aD-2 Center Douglae 3 inch clearance be- Interferance
Boe® Ejector tween rol and fuselage. batween nose
041 cooler door opens section of boad and
oaiy /4. oil cooler door.
Unsatisfactory.
P4T-5 Starboard prlon 4 inch clearance bo- Unsatisfactory at
M 51-11 tanen fin and deck. g tisw sore than
Flape interfaore at 20°, flaps are noeded,
i rmw-3 Port Wing F¥o intorference and Satisfactory,
l M 51-11 sufficient clearance,
i -3 Center 1/2 inzh cloaranco be- Satisfactory,
Mk 51-11 twoon rod and fusolage. Fots that 14 inch
(Mot standss susponsion is not
equipment) s‘andurd oquiymont
E for this station,
\
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Test of %k 77 Eod O Boed (Fire-75C 1lbs.) with Canted Fins

IARIE 1X1
FLIGHT TSSTS O AIRCRAFT
Typo Time/Airspeed
Alrcrafy {=ig) / (kte) Rogarks

4D-2 30,/200 Modium lsek betwoon aft and mid gections at bottom
of bomb., Connocting rod nose nut opening coamonced
losking,

AD~2 15/225 No leaksgo bstwoen aft and »id sections. Slight
loakagu betweon forward and mid sections =leng
bottoa of bombd,

AD-2 15/2% Slight locaks botwoon aft, ald, and forward soctions.
Rose nut comtimuod licaking.

AD-2 15/2% 8light loak botweou aft 2nd mid soction. Nose nut
continuod lsaking,.

-3 8/3.0 Vory slight leak at nyse mut, All other loaks
.'&‘P;nd»
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N°C REPORT ¥0. 1136

Tust of Mk 77 Mod O Bosd (Pire-750 lbs.) with Cantcd Pins

IABIE IV
D30 _DATA
Time of
Drop Type  Date Pelosse Alt{ft)/ Plight JTspact
l Pili-5 4716 3500 £v/250 kts 13,5 523 rpa
2 P4C-5 4/17 3500-£1/2% kts - 7% rpm

J P4U-5 4/17 3200 /200 kts 13.5 7% rpe=

4 AD-2 4/ 3IXC £4/2%0 kte 9 6CO rpm

- ® & > S S O & @O O &S & S o, e O & & P e ® ® e v S o o = o

- e W B S N e & e e

Romarks

Horizantal flight
Excelient stability

Horizontal flight
Bxcellont stebility

Horizontal flight
BExceliont stability
Sce Note #1

€20° Dive - Slight yaw
&nd pitech throughcut
flight,

VS 1: Afrcraft pilot declared an emorgeacy, end although criginally scheduled
as a diving drop, tha bomb was relsased !s horizontal fiight as pilot

roturned to tase,
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